This paper examines the mediating effect of personal characteristics of respondents in the rural areas and the extent of its effect on the diffusion and adoption of the telecentre. Understanding the personal characteristics of the participants is needed in order to encourage better participation. A survey was conducted among participants of telecentres situated in rural areas in the northern states of Malaysia. Results showed that whilst family size had a significant effect on the relationship between adoption with value creation, diffusion and other personal characteristics were found not to affect the relationships. The results have important implications to sustainability of the telecentre, in which focus should be placed in small-sized families rather than based on background and other demographic profile of participants.
INTRODUCTION
According to Welmilla (2011) , studies on the effect of demography and personal characteristics on success were evidenced, either at the individual level, firm or society. Success according to Kakabadse (2016) is the creation of social and economic value where in this paper is referred to as value creation or the benefits gained as a result of diffusion and adoption of ICT. Value creation is the net benefits obtained by the individual that exceeds expenses (in financial terms) (InvestorWords, 2015) or all the positive social values, good knowledge and fair judgment within the context of the social system (Kvåle, 2005) .
Diffusion and adoption of telecentres have been the mechanism for bridging the digital divide especially in the developing countries. According to Carr (2015) diffusion is the widespread availability of the technology that can be accessible by the general public, whereas adoption is the stage in which the technology is selected and use by the individuals and/or organizations, which in our case can also be extended to the community. Diffusion of ICT is making physical ICT infrastructure and facilities available, which is seen to be more capital intensive and requires higher initial capital investment compared to ICT adoption.
The Malaysian government formulated a policy framework known as the National Strategic Framework for Bridging the Digital Divide (NSFBDD) with the aim to address issues on digital divide by coordinating and consolidating initiatives by public and private sectors. One major initiative under this framework is the construction of telecentres nationwide. According to Dahalin et al (2015) , there are more than 2500 telecentres throughout the country undertaken by numerous government agencies and the private sectors.
The NSFBDD employed the diffusion and adoption of the initiatives roll out to the community as basis for bridging the digital divide. The framework specifies a three-phase process to bridging the digital divide, ie, diffusion, adoption and value creation as shown in Figure 1 . (Yogeesvaran, 2007) Digital divide is ultimately the social and economic value gained from the benefit of development generated through ICT rather than merely having physical access to ICT (Dahalin et al., 2015) . This indicates that prior to benefiting from ICT adoption; the community must have access to ICT infrastructure and facilities. This framework and the relationships between diffusion and adoption of ICT and their effect on value creation have been verified in a prior study (Yogeesvaran, 2007) . The study found both diffusion and adoption of ICT through the telecentre initiative have significant effect on value creation as perceived by the rural community. The study further found adoption contributes significantly higher socio-economic value than diffusion, which implies that the value gap can be effectively reduced through intensification of the ICT adoption. As adoption is knowledge-intensive and require less capital-expenditure than diffusion, understanding the adopter would be a step forward in formulating viable strategies to intensify the adoption of ICT. Hence, this paper aimed at presenting the results of a study that examined characteristics of individual members of the rural community who were adopters of the ICT facilities from the telecentre initiative.
THEORETICAL FOUNDATION
There are numerous studies on the effect of personal characteristics on job performance, productivity, job satisfaction, personality traits and business success (Welmilla et al., 2011; Skues et al., 2012; Al-Ajmi, 2007) . There are also studies that examined the relationship between personal characteristics with different aspects of information technology. Using the technology acceptance model, Carr (2015) examines the relationship between personal characteristics and use of ERP. The study found personal characteristics of potential users influence use of the technology. On the other hand, Dahalin et al., (2015) specifically did not discuss the effect of personal characteristics but deliberates on technology adoption and diffusion within the context of teaching and learning. There are also related works on the adoption and diffusion of Information Technology that examine the effect of personal characteristics on health (Butler et al., 2013; Zhang et al., 2015) . Both studies found usage experience and age influence diffusion and adoption. Other personal characteristics such as education and work status were also found to influence adoption (Al-Ajmi 2007) .
Theories on diffusion and adoption have been extensively studied. A classic theory is Roger's diffusion of innovation (Rogers, 2003) , whilst amongst popular theories in the IT literature are Davies' Technology Acceptance Model (Rogers, 2003) , which was later improved by Venkatesh et al., (2003) in their UTAUT model, and DeLone and McLean's information systems success (DeLone et al., 2003) . Foremost, Roger's diffusion of innovation theory has been considered a classic theory which has been applied in many studies ever since it was introduced in 1962 (Davies. 2003). Whilst Roger's diffusion of innovation specifically looks into the diffusion and adoption of technology innovation, Davies and Venkatesh et al. examine user acceptance of the technology through the lens of the behavioural intention of the user contributing to actual use of the technology. DeLone and McLean (2003) on the other hand are concerned with measuring information systems success as net benefits derived from using the system based on predetermined quality standards. This study adopted the diffusion of innovation theory as it helps to explain the impact of the innovation through the diffusion and adoption of ICT. The three main components of the theory namely diffusion as represented by the communication aspect of innovation, adoption which is represented by perceived attributes of innovation, and value creation represented by consequences of adoption which represent socio-economic impact of the innovation is very much in line with the NSFBDD described in the preceding section.
Moreover, studies have also been carried out using the diffusion of innovation theory on telecentre implementation in the rural areas. Gollakota et al., (2011) used the theory to explain the slow growth and adoption of rural telecenters in the developing world whereas (Roman, 2004 ) developed a theoretical framework for telecentre based on the diffusion of innovation theory. In a recent study, Angela (2013) used the theory to determine the level of diffusion and adoption of ICT among rural African women. In other studies, Kumar et al., (2006) use the theory to identify factors that can contribute to increase diffusion and adoption of telecentre use in rural India, and likewise use the theory (Pick, 2014) , together with technology acceptance, to study factors that influence adoption and use of IT to increase use of telecentre. In a recent study, Dahalin et al., (2015) proposed a model for telecentre value creation using the diffusion of innovation theory to determine the relationship between diffusion and adoption with value creation. The study found strong significant relationship which can explain the model well.
The present study attempts to extend the works made by Dahalin et al., (2015) in using the diffusion of innovation theory guided by the NSFBDD framework. Whilst Dahalin et al., (2015) examined the relationships between diffusion and adoption with value creation, the present study include personal characteristics of rural community as mediators to determine their effect on the relationship between diffusion and adoption of telecentre with value creation.
RESEARCH METHODS
To determine the mediating effect of a variable, the quantitative approach using the survey method was suggested Newsom (2014) . A survey was conducted among members of the rural community covering the states of Perlis, Kedah and Penang. A total of 430 questionnaires were distributed to 19 telecentres with the cooperation of the telecentre managers. All questionnaires were completed and returned for data entry. The questionnaire instrument was constructed by operationalizing components of the model along with questions pertaining to personal characteristics of the respondents. Operationalization of the research variables were based on reviews of related literature particularly work by DeLone et al., (2003) .
All items in the questionnaire were measured using close-ended 5-point Likert-scale ranging from 0 (not applicable), 1 (Extremely Disagree), to 5 (Extremely Agree). The scale of 1 represents the strongest negative perception towards the statement, whereas the scale of 5 represents the strongest positive perception. The mean scores calculated from the total scales for each construct were used in the analysis process. The questionnaire was divided into four sections, demography representing personal characteristics of respondents followed by three constructs, namely, perceived attributes of innovations (adoption) measured based on relative advantage, compatibility, complexity, trialability, and observability; communication process of diffusion (diffusion); and consequences of innovation (value creation).
Reliability tests were conducted to check for internal consistency of responses. The reliability coefficient (Cronbach's alpha) for multiple items was used on all the constructs. Results of the Cronbach's alpha are shown in Table 1 . The results show alpha values of 0.892 to .0953 for all the constructs, which indicate responses were reliable with acceptable internal consistency.
To determine normality of the distribution of data, skewness and kurtosis values were calculated. Using gender to represent the distribution of data, values for both male and female groups divided by their standard errors were 1.5 and 1.8 respectively for male and 0.1 and 0.4 respectively for female. Since the values were all less than twice their standard errors, the sample data was deemed to be normally distributed, which is an assumption for multivariate analysis.
Data analysis employed was the multiple regression analysis. According to Sekaran (1992) , multiple regressions is used to find out how much the variance in the dependent variable will be explained when several independent variables are predicted to simultaneously influence it. The purpose of multiple regressions is to identify those independent variables representing selected personal characteristics of the respondents together with diffusion and adoption of the telecentre are significantly related to the dependent variables represented by the Value Creation. Through this analysis, the nature and characteristics of users of the telecentres, respondents' views on the diffusion and innovation that can determine value creation can be better understood.
To determine the mediating role of personal characteristics, simple and multiple regression analyses were carried out on seven demographic variables (mediating variables) against the diffusion and adoption (independent variables), and value creation (dependent variable). The mediating variables are age, gender, marital status, family size, education (level), household income and telecentre usage experience. These seven demographic variables were regressed against the diffusion, adoption and value creation to identify characteristics of users that have the most effect on the relationships.
To test these relationships, two hypotheses were formulated as follows:
1.
H1: Personal characteristics mediate the relationship between Diffusion and Value Creation.
H2: Personal characteristics mediate the relationship between Adoption and Value Creation.
Both hypotheses will determine the seven demographic variables representing personal characteristics of the telecentre users as mediators that affect the relationships between diffusion and adoption with value creation. Both full and partial mediations were tested using regression analysis as suggested by DeLone et al., (2003) . If both hypotheses were supported, the value of the indirect effect will be computed to determine the mediator that has the smallest non-zero value.
FINDINGS
This section presents results of the mediating effect of personal characteristics on the relationships between diffusion and adoption with value creation. The four-step Baron and Kenny's approach to mediation regression analysis was conducted using value creation as the dependent variable (outcome variable, Y), diffusion and adoption as independent variables (predictors, X1 and X2, respectively), and personal characteristics as mediating variable (M). According to DeLone et al., (2003) , M may be considered a mediator if the following four steps are significant:
1. X1 affects Y 2. X1 or X2 affects M 3. M affects Y 4. X1 or X2 and M affect Y (and their partial regression coefficients shrink for full mediation to occur). If step 4 is no significant, then partial mediation has been achieved.
To determine which mediating variables are potentially affected by the independent variables diffusion and adoption, simple regression analyses were carried out on the affected variables as in step 2. Tables 2 and 3 show the summary results of the regression analysis as in step 2 with diffusion and adoption as the predictor variables on the mediating variables personal characteristics. Results of the regression show only adoption significantly affect family size (p=0.034). The remaining five personal characteristics were not significantly related with all p-values greater than 0.05. For diffusion, all six personal characteristics were not significant. Hence, hypothesis 1 concerning diffusion is not supported. Mediation analysis continued with family size as potential mediator (M) that may affect the relationship between adoption and value creation.
Since step 2 has been carried out, step 1 is conducted as follows:
Step 1: Do simple regression on adoption to value creation.
Result of the regression is Model 1: Y = 2.162 + 0.458X2 + є1 (significant at p=0.000)
Step 3: Do simple regression on family size to value creation.
Result of the regression is Model 2: Y = 4.221 -0.030M + є (significant at p=0.004)
Since the first three steps are significant, mediation is now possible. To determine full mediation, Newsom (2014) suggests calculating the indirect effect of the independent variable adoption on value creation, controlling the mediating variable. This is done through conducting a multiple regression to confirm both the independent and mediating variables (adoption and family size) affect value creation and the partial regression coefficient of the independent variable shrinks or smaller than it's simple regression coefficient as in Model 1. The following step 4 accomplishes this.
Step 4: Do multiple regression on adoption and family size to value creation.
Result of the multiple regressions is Model 3: Y = 2.298 + 0.448X2 -0.017M + є (significant at p=0.000).
Comparing the partial regression coefficient of X2 (ie adoption) with its simple regression coefficient (Model 1), the coefficient has shrunk by 0.458-0.448=0.01. Hence, full mediation may have been achieved. However, examining Model 3 closer, X2 is still significant, which make only partial mediation possible. Based on the R-squared value of 0.314, Model 3 represents a good model fit with 31% of the variance explained.
The negative coefficient of the mediating variable also suggests smaller family size is the mediating factor that affects the rrelationship with value creation.
CONCLUSIONS
This study found that family size has significant and partially mediates the relationship between adoption and value creation. In other words, small family can have an effect on increasing the socio-economic value from adopting ICT at the telecentre. However, this study found no evidence of other personal characteristics such as age, gender, marital status, education, income and usage experience as mediators that can influence value creation through either diffusion nor adoption. This contradicts studies by Skues (2012) and Al-Ajmi (2007) who found usage experience to influence diffusion, and age and education influence adoption. The absence of the mediating effects found in this study may put less constraint on the part of the telecentre management in encouraging participation from the community. This study has therefore provided evidence that family do matters not only to encourage the adoption of ICT to bridge the digital divide, but also able to support the social and economic development of the rural areas. More studies are required to confirm this finding.
